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"A connector member for electrical connections through 
a wall of a fuel tank, particularly for the LPG fuel 
tank of a motor vehicle" 

5 Background of the invention 

The present invention relates to fuel tanks for 
motor vehicles, in particular to LPG fuel tanks for 
motor vehicles. 

For some time now the present applicant has studied 

10 and developed systems of supply via injection of LPG 
for engines of motor vehicles, which use a plurality of 
LPG injectors associated to the cylinders of the 
engine, which are supplied with LPG coming from a tank. 
Supply systems of the type referred to above are, 

15 for example, described and illustrated in the European 
patent No. EP-B-0 725 205 and in the European patent 
No. EP-B-0 922 851 in the name of the present 
applicant, as well as in the corresponding patents Nos. 
US-A-5 592 924 and US-A-6 050 237. The present 

20 applicant has also filed various patent applications 
regarding the tank of the supply system in question and 
to the various electrical and hydraulic components that 
are associated thereto. Typically, the tank has a 
hollow body, within which there are housed one or more 

25 electrical components. For example, provided within the 
tank is a pump for supply of the LPG, designed to 
operate submersed in the LPG contained within the tank 
and actuated by an electric motor also contained within 
the tank. The tank is also provided with one or more 

30 level sensors that also require electrical connections. 

The various pipe unions for connection of the tank 
with the electrical and hydraulic lines of the system 
for supplying LPG to the engine of the motor vehicle 
are provided on a closing plate that covers a mouth 

35 provided in the body of the tank. A structure of this 
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type is, for example, described and illustrated in the 
European patent application No. EP 1 24 9 596 in the 
name of the present applicant. With the purpose of 
enabling electrical connection between the electrical 

- 5 components contained within the tank and the electrical 
lines external to the tank, the aforesaid closing plate 
is provided with one or more connector members that 
must, on the one hand, guarantee electrical connection 
and, on the other hand, guarantee hermetic sealing of 

10 the tank in the presence of a pressure difference 
between the inside of the tank and the outside, such as 
the one that occurs during operation with LPG supply 
systems of the type referred to above. 

Of course, the same problem may also arise in 

15 supply systems which use different fuels, such as tanks 
for methane supply systems or in general any other fuel 
tank in which it is necessary, on the one hand, to 
enable electrical connection with components arranged 
within the tank and, on the other hand, guarantee 

20 hermetic sealing of the tank itself, in particular in 
the presence of a pressure jump between the inside and 
the outside. 

Figure 2 of the annexed drawings illustrates a 
connector member according to the known art, used in 

25 tanks of the type referred to above. In Figure 2, the 
reference number 1 designates a portion of the wall or 
closing plate of the tank, which has a through opening 
2, in which there is mounted a steel bushing 3 provided 
with a flange 4 with holes 5 (only one of which may be 

30 seen in the figure) for engagement of fixing screws to 
the wall 1. The bushing 3 has, on its outer surface, a 
circumferential groove, in which there is received a 
seal ring 6, which ensures tightness between the 
bushing 3 and the wall 1. Set within the bushing 3 is a 

35 glass disk 7, obtained by fusion directly within the 



bushing 3 so as to make it adhere thereto. The disk 7 
is also melted directly on four conductor pins 8 (only 
three of which are visible in the figure) , which 
project axially from the opposite ends of the bushing 3 
5 and from the opposite faces of the wall 1, each 
conductor pin being designed to be connected at its 
ends respectively to a line for internal connection to 
the tank and to a line for external connection to the 
tank. 

10 In the electrical connectors of the known type 

illustrated above, the glass molten directly within the 
steel bushing 3 and on the conductor pins 8 ensures 
hermetic sealing of the tank also in the presence of a 
pressure difference between the inside and the outside. 

15 The drawback of said known solution lies in the fact 
that the glass disk 7 is relatively brittle and is 
subject to the risk of cracking or fracturing 
resulting, for example, from thermal shock or possible 
careless manipulation of the tank or its components, 

20 particularly in the assembly and installation step. For 
instance, the operator responsible for installation can 
inadvertently deform one or more of the conductor pins 
8 during their electrical connection to the respective 
connection terminals, with consequent mechanical 

25 stressing of the glass disk 7. 

A further drawback lies in the fact that the known 
devices of the type referred to above are relatively 
complex and costly to produce. 
Summary of the invention 

30 The purpose of the- present invention is to provide 

a connector member for electrical connections through a 
wall of the fuel tank of a motor vehicle that will be 
free from the drawbacks mentioned above. It is, in 
particular, a purpose of the invention to provide a 

35 connector member that, on the one hand, will be able to . 
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guarantee hermetic sealing of the tank even in the 
presence of a pressure difference between the internal 
cavity of the tank and the external environment, and, 
on the other hand, will have a relatively simple and 
5 inexpensive structure, which is resistant and reliable 
in operation. 

With a view to achieving said purpose, the subject 
of the present invention is a connector member for 
electrical connections through a wall of the fuel tank 
10 of a motor vehicle, characterized in that it comprises 
a body at least partially made of synthetic material or 
of elastomer material, in which there is embedded one 
or more conductor pins emerging from both of the ends 
of said body. 

15 In a first embodiment, the body of the electrical 

connector is made of synthetic material directly 
moulded on the conductor pins and has seats for seal 
rings that guarantee tightness between the body of the 
connector and the seat in which it is received, as well 

20 as between the body of the connector and each conductor 
pin. Preferably, in the case of said embodiment, the 
body of the connector has a cylindrical portion 
designed to be received in a through hole of a wall or 
closing plate of the tank, with an end flange provided 

25 with holes for engagement of fixing screws to said wall 
or plate. The cylindrical portion has a circumferential 
groove, which receives a seal ring designed to co- 
operate with the surface of the hole that functions as 
seat for the connector, whilst the end flange of the 

30 body of the connector has, on its front face, one or 
more seats for seal rings, which are each set between a 
respective conductor pin and the body of the connector. 
Once again in this case, the seal rings associated to 
the various conductor pins are compressed axially by 

35 respective portions projecting within said cavities of 
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a covering plate, which is juxtaposed with the flange 
of the connector and secured thereto, for example, by 
means of the said screws for fixing the connector to 
the closing plate of the tank* 
5 In a second embodiment, the entire body of the 

connector consists of a synthetic or elastomer material 
directly moulded on the conductor pins and designed to 
ensure tightness both in an area corresponding to the 
surface of contact between the conductor pins and the 

10 body of the connector, and in an area corresponding to 
the surface of contact between the body of the 
connector and the wall of the hole in the closing plate 
of the tank that functions as seat for the connector 
itself. Also in the case of said second embodiment 

15 there is preferably provided an auxiliary plate that is 
secured to the plate of the tank in order to set the 
body of the connector under a compressive load in its 
seat within the plate of the tank, so as to guarantee 
that it will be able to perform the function of seal in 

20 an optimal way. 

Thanks to the characteristics referred to above, 
the electrical cable-lead connector of the invention is 
able, on the one hand, to ensure efficient electrical 
connection of the electrical components arranged within 

25 the tank with the external electrical lines and, on the 
other hand, to guarantee hermetic sealing of the tank 
also in the presence of major pressure jumps between 
the internal cavity of the tank and the external 
environment. The structure of the electrical connector 

30 according to the invention is moreover relatively 
simple and inexpensive to produce. Finally, the device 
according to the invention is not subject to the risks 
of failure that occur, instead, in the case of the 
known art on account of the fragility of the element 

35 made of glass described above. 
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Brief description of the drawings 

Further characteristics and advantages will emerge 
from the ensuing description, with reference to the 
annexed drawings , which are provided purely by way of 
5 non-limiting example and in which: 

- Figure 1 is a schematic illustration provided by 
way of example of an LPG fuel tank according to the 
known art; 

Figure 2 illustrates the connector member 
10 according to the known art, already described above; 

Figure 3 is a perspective view of a first 
embodiment of an electrical connector according to the 
inventions- 
Figure 4 is a cross-sectional view of the 
15 connector of Figure 3; and 

- Figures 5, 6, 7 and 8 illustrate four different 
variants of a second embodiment of the invention. 

Detailed description of the invention 

In Figure 1, the reference number 101 designates as 

20 a whole an LPG fuel tank built according to the known 
art, for supplying LPG to a plurality of injectors I 
associated to the various cylinders of the engine. The 
tank 101 has a hollow structure 102 built so as to 
guarantee tightness at the working pressures expected 

25 for a system of the type in question. The hollow 
structure 102 has a top opening closed by a service 
flange 103 carrying the various connector elements and 
providing connection of the tank to the supply system. 
For this purpose, the tank 101 has a first through 

30 opening 104, through which there is installed the 
structure of an assembly 105 connected to a line 106 
for delivery of the LPG to a distribution manifold or 
rail 107, which distributes the LPG between the various 
injectors I. The assembly 105 includes a shut-off 

35 solenoid valve 108, which is designed to close, so 
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interrupting communication of the tank with the outside 
environment in pre-determined emergency conditions, as 
well as a flow-limiting valve 109. The assembly 105 
receives the LPG through the line 110 from the pump 111 
5 controlled by an electric motor 111a, the structure of 
which is connected by means of a connection element 112 
to the service flange 103. Installation of the pump 111 
can in any case be carried out in any other way, as 
will be indicated also in what follows. To the 

10 structure of the pump 111 there is moreover connected 
the structure of a sensor device 113 for detecting the 
level of LPG. The electrical supply of the solenoid 
valve 8, of the pump 111, and of the sensor 113 is 
guaranteed by an electrical connector 114, which is 

15 mounted via a through opening 115 of the service flange 
103. 

As already amply illustrated, the present invention 
relates to new embodiments of said connector. 

The flange 103 moreover has a further through 

20 opening 116, within which is installed an assembly 117 
including two valves 118, 119. The valve 118 is a 
return valve, which is connected to a line 120 for flow 
back into the tank of the LPG supplied in excess to the 
rail 107. The valve 119 is the valve used for filling 

25 the tank and is associated to a further level-sensor 
121. Associated to the flange 103 is moreover a safety 
valve 122, which prevents the pressure within the tank 
from exceeding a pre-determined threshold value. 

Figure 1 shows a traditional solution of tank, in 

30 which the flange 103 has through holes traversed by the 
various components described previously. The present 
invention could also be made with a tank having an 
innovative structure that has formed the subject of the 
preceding Italian patent application No. TO2001A000360 

35 in the name of the present applicant, in which at least 
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some of the aforesaid components are fixed to the 
bottom surface of the plate, without passing through 
it. 

In Figures 3-8 , the parts corresponding to the ones 
5 illustrated in Figure 2 are indicated with the same 
reference numbers . 

In the case of the solution illustrated in Figures 
3 and 4, the electrical connector comprises a body 30 
made of synthetic material, for example thermoplastic 
10 material, which is moulded directly onto the conductor 
pins 8. In order to improve the seal of the connection 
between the body 30 and the pins 8 with respect to 
possible axial movements of said pins, the latter have 
portions 8a of small cross section, around which there 
15 is also engaged the material of the body 30. The body 

30 of the connector has a cylindrical portion, which is 
designed to be received in the hole 2 of the plate 1 
and has a circumferential groove, in which a seal ring 

31 is mounted that ensures the seal between the wall of 
20 the body 30 and the wall of the hole 2. The body 30 

moreover incorporates, in a single piece, a flange 32 
with holes 33 for engagement of fixing screws (not 
illustrated) to the plate 1. On its front face, the 
flange 32 has axial cavities 34, each of which is 

25 traversed by a respective conductor pin 8. A seal ring 
35 is set between each conductor pin 8 and the wall of 
the respective cavity 34, with the purpose of 
guaranteeing tightness also in the presence of a 
pressure jump between the surface of each conductor pin 

30 8 and the body 30 of the connector. For the purpose of 
improving the seal, each seal ring 35 is pre-loaded 
axially in so far as it is pressed by a respective 
projecting portion 36 of a covering plate 37, which is 
juxtaposed with the flange 32 and is fixed thereto by 

35 means of the same fixing screws that secure the flange 
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to the plate 1. 

Figures 5-8 illustrate four variants of a second 
embodiment of the invention, which differs from the one 
illustrated in Figures 3 and 4 in that it does not 
5 comprise seal rings, in so far as it is the very body 
of the connector that also performs the function of 
seal. Also in said figures, the parts corresponding to 
the ones of the figures already described above are 
designated by the same reference numbers. 

10 In the case of Figure 5, the body 30 of the 

connector consists of a cylindrical block made of 
elastomer material received in a respective seat, 
defined by the wall of the hole 2 and pressed axially 
against an annular contrast of the hole 2 by a plate 37 

15 fixed to the plate 1 by means of screws 38. The 
conductor pins 8 have, in addition to the restricted 
sections 8a, also portions with a labyrinth profile 8b, 
for the purpose of improving further the seal between 
the body 30 and the pins 8. As already mentioned, it is 

20 the very body 30, which is made of elastomer material, 
that ensures tightness also in the presence of a 
pressure jump. The covering plate 37 also guarantees 
the stability of the connection between the plate 1 and 
the body 30 during manipulation of the plate 1 in the 

25 installation stage. 

Figure 6 illustrates a solution substantially 
corresponding to that of Figure 4 except that, in this 
case, the plate 1 has, on its face facing the outside 
of the tank, four separate holes communicating with a 

30 seat of the body 30, through which there are engaged 
four protuberances 30a of the body 30. Said 
construction is more complex as compared to that of 
Figure 5, but safer from the standpoint of insulation 
of the conductor pins. The covering plate 37 has the 

35 same function already illustrated in Figure 4 and is 
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preferably made, as already in the case of Figure 5, of 
plastic material. 

Figure 7 illustrates a further variant that is 
substantially similar to that of Figure 6, with the 
5 single difference that, in this case, the four 
protuberances 30a are provided on the opposite end of 
the body 30 and engage four corresponding holes made in 
the covering plate 37, which in this case is preferably 
made of metal material. 

10 Finally, the solution of Figure 8 is substantially 

the result of a combination of the variants of Figures 
6 and 7, with protuberances 30a provided on both ends 
of the body 30 for engaging respective holes made both 
in the plate 1 and in the covering plate 37 . 

15 Of course, without prejudice to the principle of 

the invention, the details of construction -and the 
embodiments may vary widely with respect to what is 
described and illustrated herein purely by way of 
example, without thereby departing from the scope of 

20 the present invention. 



